Crystal structures of manganese-dependent transcriptional repressor MntR (Rv2788) from Mycobacterium tuberculosis in apo and manganese bound forms.
The pathogenic Mycobacterium tuberculosis encodes two members of the DtxR family metalloregulators, IdeR and MntR. IdeR represses gene expression in response to ferrous iron, while MntR (Rv2788) functions as a manganese-dependent transcriptional repressor, which represses the expression of manganese transporter genes to maintain manganese homeostasis. Although the structural study towards IdeR is in-depth, there is no MntR structure available. Herein, we report both apo and manganese bound forms of MntR structures from M. tuberculosis. MntR has evolved into two metal ion binding sites like other DtxR proteins and for the first time, we captured the two sites fully occupied by its natural ions with one Mn2+ ion at the first site and two Mn2+ ions at the second binding site (binuclear manganese cluster). The conformation change of MntR resulting from manganese binding could prime the MntR for DNA binding, which is a conserved activation mechanism among DtxR family.